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Objectives : Details of how DNA methylation is in-
volved in periodontal disease are not fully understood.
Lipopolysaccharide (LPS) derived from Porphyromonas
gingivalis (P. gingivalis) is involved in the progress of
periodontal diseases, and we have recently developed
an in vitro model of LPS infection in human periodon-
tal fibroblast cells (HPdLFs) for 1 month. In this study,
we examined DNA methylation in HPdLFs stimulated
with LPS derived from P. gingivalis for 1 month. We
investigated the hypermethylation of Aging − related
genes and examined whether hypermethylation affect
their transcription levels.
Methods : The HPdLFs were grown in Dulbecco’s
Modified Eagle’s medium containing 10% fetal bovine
serum. The culture was repeated, alternating 3 days
with LPS derived from P. gingivalis and 3 days with-
out LPS for 1 month. Untreated samples were used as
controls. The DNA was analyzed using human CpG is-
land microarrays. A quantitative methylation −specific
polymerase chain reaction was carried out to confirm
the reproducibility of the microarray data. The expres-
sion levels of mRNA of the selected Aging −related
genes from the data were analyzed by quantitative RT−
PCR.
Results : We identified 4 Aging−related genes with hy-
permethylation at the CpG islands of the promoter re-
gion that exhibited 4−fold hypermethylation over the
controls. Among these genes, the hypermethylation of
the Klotho gene induced a significantly downregulated
expression of the mRNA.
Conclusions : These results indicate that LPS derived
from P. gingivalis may cause DNA hypermethylation
of the Klotho gene followed by a downregulated ex-
pression of the transcriptional level.
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TBX2−F 5’−CATCCGAAGGTGTCTCTGGT−3’ 159bp
TBX2−R 5’−CCAGTTTTATCACGCGGTCT−3’
KL−F 5’−AGGGTCCTAGGCTGGAATGT−3’ 158bp
KL−R 5’−CCTCAGGGACACAGGGTTTA−3’
TBX3−F 5’−AAGACCTAGGGGCTGGAGAG−3’ 196bp
TBX3−R 5’−GGCGAAAAATCAGCAAACAT−3’
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KL−Methyl−F 5’−ACAAAACATTTCATAAACACTCA−3’ 169bp
KL−Methyl−R 5’−AAAACGTTTCGTAAACGCTC−3’
KL−Unmethyl−F 5’−GAGAGTAGGTGTTTTTTTAGTGGT−3’ 169bp
KL−Unmethyl−R 5’−AGTAGGTGTTTTTTTAGCGGC−3’
Normalized ratio Gene Symbol Description Position
29.0 TBX2 T−box2 −3874
21.29 KL Klotho −460
10.02 TBX3 T−box3 −3079
8.15 NPM1 Nucleophosmin 1 −132
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